Oleanolic acid attenuates obstructive cholestasis in bile duct-ligated mice, possibly via activation of NRF2-MRPs and FXR antagonism.
Obstructive cholestasis is characterized by impairment of hepatic canalicular bile efflux and there are no clinically effective drugs to cure except surgeries. Previously we revealed that oleanolic acid (OA) protected against lithocholic acid (LCA)-induced intrahepatic cholestasis in mice. Cholestasis caused by LCA is characterized by segmental bile duct obstruction, whether OA possesses the beneficial effect on completed obstructive cholestasis induced by bile duct ligation (BDL) remains unknown. In this study, we demonstrated that BDL-induced mice liver pathological change, and increase in serum levels of ALT, AST and ALP were all significantly reduced by OA (20 mg/kg, i.p.). Meanwhile, OA also lowered total bilirubin and total bile acids levels in serum, as well as total bile acids level in liver, in contrast, urinary total bile acids output was remarkably up-regulated by OA. Gene expression analysis showed that OA caused significant increased mRNA expression of MRP3 and MRP4 located at hepatic basolateral membrane, and restoration of MRP2 and BSEP located at hepatic cannalicular membrane. Furthermore, significant NRF2 protein accumulation in nucleus was also observed in OA treated mice. In mice primary cultured hepatocytes, the effects of OA on MRP2, MRP3 and MRP4 expression were directly proved to be mediated via NRF2 activation, and BSEP downregulation induced by OA was in part due to FXR antagonism. Luciferase assay performed in Hep G2 cells also illustrated that OA was a partial FXR antagonist. Taken together, we conclude that OA attenuates obstructive cholestasis in BDL mice, possibly via activation of NRF2-MRPs and FXR antagonism.